The FAO/WHO Rome Report recommended an increase in the consumption of fat in countries where malnutrition is endemic; for maintenance, 3% of the dietary energy as essential fatty acids (EFA) may be adequate; in pregnancy and lactation an additional 1-5 to 2-4 % energy as EFA is needed. For populations at high risk for atherosclerosis and coronary heart disease (CHD) the recommendations were to decrease saturated fat in particular and increase EFA intake in the diet, reduce sugar, alcohol and cholesterol.
Summary
The FAO/WHO Rome Report recommended an increase in the consumption of fat in countries where malnutrition is endemic; for maintenance, 3% of the dietary energy as essential fatty acids (EFA) may be adequate; in pregnancy and lactation an additional 1-5 to 2-4 % energy as EFA is needed. For populations at high risk for atherosclerosis and coronary heart disease (CHD) the recommendations were to decrease saturated fat in particular and increase EFA intake in the diet, reduce sugar, alcohol and cholesterol.
These recommendations were similar to those of the Royal College of Physicians but the report went further by saying that EFA loss through industrial hydrogenation should be minimized and associated nutrients such as vitamin E and carotene should be restored if lost in processing. In terms of production, they asked for an increase in edible plant oils in developing countries and requested that intensive animal feeding and breeding should be corrected to avoid the excess accumulation of saturated fats. In addition, the Rome Report requested meaningful labelling of amounts and quality of fat in foods containing added fats.
The basic aims of the Report were to state the position of lipid nutrition. The issue of the nutrient correction in terms of CHD cannot properly be discussed without taking into account the essential components which are needed for the integrity and development of the vascular system.
Introduction
In 1977 an expert consultation was called by the WHO and the FAO in Rome, to discuss the role of dietary fats in human nutrition (FAO/WHO, 1978 The conclusion reached in Rome was that, in developing countries with a high incidence of malnutrition, the fat intake should be increased. If that is to be done, then one needs to ask the question 'What type of fat?'. This was another reason why FAO were particularly interested in the subject of fat quality and its fatty acid composition.
Fat in pregnancy
Fat provides an important source of dietary and metabolic energy in pregnancy, lactation and in early infant development. If the data from Aberdeen, for the accumulation of nutrient compartments during pregnancy, are plotted as velocities, one sees that fetal growth does not really commence until the 26th or 27th week of pregnancy when it accelerates rapidly (Hytten and Leicht, 1971) . Before this phase of fetal growth, there is a deposition of very substantial amounts of fat in the pregnant mother. This fat can be used as an energy store especially at the time when a volume restriction on food intake results from the expansion of the uterus, placenta, fetus and blood volume, and could mitigate against simultaneously increasing food intake to maintain pace with the acceleration of fetal growth. Fat appears to play an important part in the energy economy in pregnancy and also in providing for the initiation of successful lactation; one third of the cost of energy of lactation over the first 100 days can be provided by the fat store (WHO Expert Committee, 1964 ). This store not only provides energy for fetal growth and lactation but will also donate EFAs. It is the consideration of EFA content of the fat stores that raises the qualitative question on dietary fats.
Essential fatty acids EFAs are those fatty acids which are required by biological systems for reproduction and growth (Burr and Burr, 1930) . Two essential fatty acids occur in plants; linoleic (C18: 2,n-6) and oclinolenic (C18: 3,n-3). The main source of the two EFAs in plants occurs in a complementary distribution pattern: seeds in general, have relatively high proportions of linoleic acid in their oils, whereas green leaves have relatively high proportions of alinolenic acid in their tissue lipids. The chain elongation and desaturation process is illustrated below (Fig. 1) .
The essential fatty acids have double bonds close to the methyl end (n-6 or n-3) of the molecule in positions in which animals cannot insert double bonds. The number of double bonds in the molecule is proportional to the degree of liquidity. Animals, somewhat simplistically (but none the less relevant), have higher 'liquidity' requirements than do plants; they operate at 37°C, their transport mechanisms operate at faster rates, and they move about. Animals achieve higher degrees of biological liquidity in their tissue lipids by adding more double bonds and by chain elongation at the carboxyl end of the molecule; this metabolic process produces the long chain, highly unsaturated derivatives. It is these long chain derivatives which are mainly used in cell membranes and are the precursors of prostaglandins (PGs).
Competition between saturated fats and EFAs
The same enzyme systems handle all fatty acids of similar chain lengths to the EFAs. This means that if there are large amounts of non-essential saturated fatty acids, they will compete with the essential fatty acids and suppress their activity. This effect has been 18:2,n-6 -* 18:3,n-6 -* 20:3,n-6 B* 20:4,n-6 -* 22:4,n-6 Linoleic y -Linolenic Dihomo-yArachidonic inolenic Et Prostaglandins E 2,I2 E1,13?
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No 18:4,n-3 3 * 20:4,n-3 *p 20:5,n-3----* 22:5,n-3---* 22:6,n-3 az-Linolenic Bergstrom, Danielsson and Samuelson, 1964) . Consequently, the rate of desaturation and chain elongation will be an important determinant of biological activity. The rate of conversion of linoleic acid to the PG precursors is slow in all animals studied (Marcel, Christiansen and Holman, 1968; Hassam, Rivers and Crawford, 1977 It was originally thought that all PGs were derived from phospholipids which were built into cell membranes (Willis and Stone, 1974) . However, there is now increasing evidence that they are also derived directly from dietary linoleic acid intake (Hassam et al. (1979) via the 'metabolic pool'. Willis et al. (1974) showed that eicosatrienoic acid (20 : 3, n-6), is converted to prostaglandin E1 which, before the discovery of prostacyclin, was the most active suppressor of platelet aggregation. PGE1 can be synthesized directly from the metabolic pool, preventing platelet aggregation in the body of the circulation.
Arachidonic acid (20 : 4, n-6) gives rise to prostacyclin (Moncada et al., 1976) which has the interesting property of preventing platelets from adhering to the vascular endothelium. Arachidonic acid is also the precursor of prostaglandin E2 and the thromboxanes that precipitate aggregation.
If endothelial damage occurs, as in trauma, lipases are released and hydrolyse the phospholipids from which relatively large amounts of arachidonic acid (Table 1) are liberated (arachidonic acid is the major fatty acid component of these cell membrane phospholipids). The free arachidonic acid is then converted to PGE2 and its thromboxane derivatives, leading to thrombus formation which in the case of trauma is needed for repair (Fig. 2) .
The metabolic pool offers a direct link between prostaglandin synthesis and the dietary intake of the precursors (Fig. 2) . In experiments in which rabbits were fed EFA deficient diets it was found that arachidonic acid in the membranes did not fall over a period of 4-8 weeks, but PGE1, Ea and F2a were depressed in the brain, liver, lung and eye (Hassam et al., 1979) . These experiments indicate a direct metabolic link between precursor and these endogenous PGs rather than a membrane source. Indeed, the evidence of PG activity in response to an increased linoleic acid intake appears too rapidly to be explained by alterations in membrane bound precursors as these require many weeks before chagen in composition can be affected by diet. Early development Brain development occurs early in the life cycle and illustrates the concept of the 'critical period of growth' (Dobbing, 1972) . The time at which changes in tissue development are most easily imposed by nutritional means is during rapid growth of the tissue. Experiments show that a nutritional insult to the brain during its vulnerable period results in defects which may be permanent (Sinclair and Crawford, 1973) . The brain is predominantly built during the first 1-4 years of life, and the EFAs used in brain cell membrane are exclusively restricted to the long chain derivatives. Therefore, conversion of linoleic and oc-linolenic acids to their long chain derivatives is an important consideration. It has been shown in vivo (Galli et al., 1977) and in vitro (Brenner, 1969) that the rate of the first (A6) desaturation is particularly slow, so the question arises as to how the brain accumulates such high concentrations of polyunsaturated FAs. The answer is 'by biomagnification'. The maternal liver first desaturates a small proportion of the dietary EFA, the end result is re-processed by the placenta, then by the fetal liver and finally by the fetal brain (Crawford et al., 1976a, b) .
Relatively high concentrations of arachidonic acid are stored in the placenta to pass on to the fetus Table 2) . These facts pose a question to the curious claims that polyunsaturates are dangerous! If polyunsaturates are dangerous, why are they accumulated in such high density in the placenta to be passed on to the fetus?
Relevance of EFA to the vascular system Firstly, the growth and development of the vascular system takes place during childhood (Fig.  2) . Secondly, the growth of the vascular system is not a linear development but a surface area or, more accurately, a cylindrical function. The vascular system is growing at a rate which will be proportional to between the square and cube of the increase in body growth as measured by the increase in height, i.e. nutritional considerations concerning the development of the vascular system are likely to be weightier than would appear if only the body growth of the child was considered. Experimental studies which attempted to reproduce atherosclerosis in experimental animals have, in general used young, growing animals and the nutritional approach of feeding non-essential fatty acids or other non-essential fatty components in the diet.
Large amounts of saturated fats or cholesterol in the diet produced an EFA-deficiency situation. This point has been missed by previous workers who were not thinking in terms of the EFA components needed for PGs and integrity of the vascular wall. In other words, previous experiments on dietinduced atherosclerosis have been models for EFA deficiency as well as testing saturated fats. This re-evaluation of the literature on experimental atherosclerosis is particularly important when it is remembered that EFA activity is suppressed by feeding saturated fats.
Human requirements for EFA Analysis of the EFA composition of human milk in different countries (e.g. United Kingdom and Tanzania) shows a remarkable similarity (Table 3) in milk EFA content which averaged about 6% of the milk energy. This is the same as the component of dietary energy for protein, therefore the balance of EFA to protein is a one-to-one relationship in the natural diet of the infant.
Such data were used by the Rome Committee to estimate the requirements for lactation and pregnancy. Milk secretion involves a loss of EFAs, the amount of which can be determined by analysis, and the exact minimum which must be replaced to maintain the mother in balance can be calculated Sanders and Naismith, 1976; Crawford, Hassam and Hall, 1976a) to adult values over a 4-to 6-month period, in breast-fed infants, but fall to below adult values in 4 weeks in the cow's milk-fed infants ( (Crawford et al., 1970) . Two principle factors produced this striking difference: the first, the amount of saturated fat was increased in domestic animals through (a) restriction of exercise, (b) use of high energy foods, (c) genetic selection for the fast growing animal; the second, the increase of adipose fat led to intramuscular infiltration of triglyceride (called 'marbleing' in the livestock industry). This triglyceride is mainly composed of non-essential fatty acids and its infiltration further increases the amount of saturated fats and also reduces the nutrient value per unit of meat weight. The infiltration of triglyceride replaces muscle cells which means a reduction in protein, minerals, trace elements, vitamins and EFAs. In summary, intensification of animal management has resulted both The Rome Report recommended that we should correct what was seen as a wrong direction in the rearing of animals; it was thought that animals should once again be bred for meat and not fat.
